CALTFORNTA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATTON REPORT FER=110

Mareh 19, 1981

1. Neme of faults.

Caleveras, Plessanton snd Sherburne Hills faults (Diablo quadrangle)
2. Location.
Disblo T.5 minute gquadrangle, Contra Costa County (Figure 1).

3. "Reason for evasluating.

Hew information indicates the need to re-evaluate the Specisl Studies “##‘
Zone established in 187k, Also, part of a lO0-year fault evaluation program
{(Hart,.1980a). \ i
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5. Review of avsilable dste.

Bpecial Studles Zones (QSZ'S) were establizhed for the Calaveras and
Pleasenton faults in the Diablo quedrangle in 19TLk, These zohes were based
on five sources of fault-trace informstion, identified on Figure £. The
Calaverae fault tracesare from (lark {(1935), Ford, et al {1970), Brabh, et
al (1971), and Smith (1973). The work of Ford, et al {1970), Smith (1973)
and Levish (1973) served as albasis for zoning the Pleasanton fault. Muach
of this work was unpublizhed and there wag little agreement as to the loca-
tion of the surfece and near surface tiraces of these faunlte,

The 19T4 fault-zoning was done by Ted Smith under the supervision of
this writer. CIMG's pblicy‘at that time was to zone all Quaternary traces
of the Calaveras fault. The Pleasanton fault was zoned becsuse of itg
proximity to the Calsverss fault, Becaunse of the limited time gvallable to

identify the principle surface faults, a single zone one to two miles wide
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was establighed.

Mapping and numerous site investigations since 1974 indicate that
‘many of the inferred treces shown on the S87 maps are mislocated or do not
represent setive faults. Moreover, CDMG's current pdliey is to zone only
surface and near surfaces faults considered to be sufficiently active and
well-defined (Hart, 1980a, p.5-6). This study presents new interpretations
a8 to the locations of surface faults and evaluates the exigting dats in the
context of the present zone policy.

The Calgveras fault haes been mapped as a major right-lateral strike-
slip fault, extending from Hollister on the south to Sen Ramon or Denville.
Ite northvestern extent end even its location is controversial. Varlous
interpretations exist for the northwestern part of the fault and these inter-
Pretations are summarized by Hart (1980b, 19B0c) Ffor the las Trampas Ridge
and Tublin quadrangles to the west and south of the Disblo quadrangle.

Perhaps the first detailed geologic mapping (1:62,500 scale} of the
Calaveras fault in the study ares was by B.L. Clark (1935). He mappéd several
strands of the fault north of Crow Canyon Road, the main fault belng uzed on
the 587 mep (Figure 2). He mapped a single strand to the southesst similat
to the weet strand of Dibblee (1980) plotted on Figure 3. Clark shows the
fault to be a major geclogic discentinuity, and suggests evidence of recent
horizental slip based on "well-defined scarps" and sag pond (not clearly
identified). Clark's unpublished work is erroneously cltied on the 887 map
(Figure 2) as a U.C. Berkeley MA thegis, (Clark does not show thé Pléasanton
or Sherburne Hills faults on his map.

The Geological Society of Sacramento (196h4) shows the Calaveras fault as
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a dashed line in the middle of HSan Remon Valley on their compilation map.

They also do not show the Pleasanton or Sherburne Hills faults. The Celaverss
fault trace is obvicusly generslized and therefore is not plotted on Figure 3.
This work suggests the lack of knowledzge about the Calaveras feult in San
Ramon Valley as recently as 1964,

Hangen (1966) shows the Calaveras fault as concealed under alluvium
similar to Ford, et al (1970), which was & source of dats used on the S8%
may. Hewever, Hansen doeg not show the Pleasanton fault to extend northward
inte the Diasble quadrangle,

Concealed traces of the Calaveras and Pleasanton faults and an inter-
copnecting fault of Ford, et al (1970} were used on the 197k SS5% mep, Disblo
quadrangle (Figure 2}. This work was later published by Ford and Hilla {(197L).
Apparently the Calaveras and Pleasanton fsults were projJected northward from
data obtained in the Dublin quadrangle, as no justification is given for
specific fault locations in the Diablo quadrangle. According to FRobert Ford
(1981, personel communication), the fault-trace locations in the Diablo quad-
rangle were inferredjhased partily on zeophysical data. According to Ford and
Hills {p. 126), the concesled interconnecting fault does not sct as & ground
water barrier. There is no indication that the faults shown by Ford, et al,
are bazed on surface or neayr zurface evidence of fault rupture. Trench
exposures do not reveal the existence of any of these faults in young alluvium
(Figure 2, Table 1),

Brabb, et al (1971) also show a concealed trace of the Calaveras fault,
which was used on the 197h 857 map (Figure 2)}. At least five trenches excavated

across this trace reveal no evidence of rear surface faulting in young allu-
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vium (Figure 2, Table 1). Brabb, et al do not show the Pleasanton fault on
their map, They do show a Sherburpe Hills feult to the east and an unnamed
‘fault nearby (Figure 3}, but do not indicate that these faults offset allu-
vium. Trench investigations by Herding-Lawson (repert AP 235, Figure 3,
Table 1) confiym faulting in bedrock in the vicinity of these faults, but
present no eclear evidence of offset soil or alluéium.

Two strands of the Pleazanton fault used on the 197Lh 887 map (figure 2)
were based on the work of Levish {1973). These trace are similar in loeation
to the faults identified in an unpublished consulting report of Burkland and
Azsgociates, for whom Levish worked (report C-3; /m Figure 2, Table 1). This
workbwhich presumably supercedes Levish (1973), is discussed below.

A principal sources of deta for the 1974 887 mep wes T.C. Smith (1973),
who interpreted high altitude aerial photos and did very limited field check-
ing. The photos used and the specific features interpreted are not recorded
in COMG filez. Az 8 result, Smith's interpretationz are difficelt to evaluate.
Trench éxcavations-have ver ified some of Smiths! tracez, particularily along
the Calaverasz feult, but many of his interpreted photo lineaments dc not appear
to be faults (see trench data, Figure 2 and Teble 1). Some clearly are drain-
age Features, particularly in the Saﬁ Ramon Velley, Others are cultursal fea-
tures, There appeara to be no useful purpose in discussing each of Smiths 26
separate treces. However, mddition diszcussion on the interpretation of aerial
photos sppears under Section 6, below.

A recent interpretation of aerial photos was made by Herd (1978) who
attempted to identify Queternary strands of the Calaveras snd cther faults.

Herd shows several discontinuouz traces for the Caleveras fault,based primarily
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on geomorphic features (identified on Figure 3)., A southernmost trace is
concealed, being identified as & linear NE-facing scerp in a landslide,
Two trenches by Terrasearch (report Ap-690) did not confirm this as a re-
ecent feult. Three short en echelonltraces were mapped Just zouth of
Norris Canyon Road based on "notchea" and "sags" in bedrock terrain, The
two westerly traces " partly coinecide with the main active trace Df the
‘Calaveras fault as identified by Terrasearch (AP-600). Herds trace Just
north of Crow Canyon Road, which rcolneides with this writers' active trace,
iz inferred from linear scarps &nd:%alléy and a saddle., The southern end
of this trace is confirmed in trenches of Engeo (AP 879 in Figure 3 and
Table 1). Herd was not éble to trace the faunlt northward through extensive
landslide deposits (shown on Figure 4)}. Just south of Danville is & short
concealed trace (queried) at the base of a slope, which Herd identifies as
scarps in two places (Figure 3}, This trace coincides with a fence line
obsefve& on USDA (1950) photos, which do not indieate that the scarp is
perticulerly linesr or continuwous, Trench excavetiong on~trend to the north-
west 4id not reveal evidence of recent faulting in alluvium (AP 324, 420 and
737, Figure 3 and Table 1). A shallow trough and saddle (in bedrock) Juﬂt
north of Danville wes interpreted as s fauli by Herd. However, there 1= no
evidence of recent offset and the feastures appear to be erosional (old fault
or weak beds). ‘Herd does not provide evidence for the Pleasanton or any
other recent Tault in the Disblo quadrangle.

Herd mlso located the house of Dr. larabie (Figure 3}, near which =
large earth-fissure reportedly opened during the 1861 earthquake (Trask, 186L,

B 150). The exact location or trend of this fiszsure is neot known and it may
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. date on the
be related to landslide movement triggered by shaking. The 1861 (?)Atrace

of Bmith (1973) (see Figure 2) also iz inferred.

Wagner mapped part of the Calaveras fault in his 1978 thesis and cne
of his traces partly coinecides with the main active trace identified in
Figure% 3 and 4, He also mapped a fault near the Sherburne Hills fault of
Brabb et al (1971), but only the western part of the latter coincildes with
Wagner's trace., Wagner showe no faults nesr the Pleasanton fault of other
workers. DBecause Wagner's work was not directed at determining fault recency
(Wagner, p.e., 1980) and is incomplete hie tracea are not plotted or evaluated.
The location of his faults end designation of bedrock units contrast with
Dibblee (1980), Brabb, et al (1971) and Clark (1935), suggesting the complexity
of structure and gtratigraphy in. the southwest pert of the Diable quadrangle.

Ditblee (1980) provides the most recent geologic mep of the Dieblo quad-
rangle, although the map is bazed partly on the work of others. He ghowz
several strands of the Calaveras fault snd s trace of the Pleasanten fault @
(Figure 3), all of which are concealed or inferred. There is no text provided
and the evidence for the faulting csn only be inferred. However, Dibblee'ls
map does revesl a major discontinuity along the west side of Ban Ramon Valley
and large-scale right-lateral drag in the Tertiary units. Moreover, Dibblee's
map slso reveals that the strate northeast of San Remen Valley are part of a
conformable sequence of Cenozole strata that have been uplifted, partly over-
turned and folded as B result of major uplift of Mount Dieblo. Although the
etrata may be internsally sheared and cut by pumerous faultq,as indicated by
trenching and sir phote interpretation, the lateral continuliy of bedsz and
unlts .appears to be relatively intact. Dibtblee shows no faults 1n the

Dougherty or Sherburne Hille, BSeveral aof Dibblee's faults have been trenched
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and were shown not to be active or to be mislocated. However,
his faults locally coincide with fauits of others.

| Numerous site investigations have been made in the Diablo quadrangle
in order tc ldentify active strands of the Calavarasland Pleasanton fault=.
More than 50 site-investigation reports on file at CDMG revesl that hundreds
of trenches have been excavated for faults (Table 2 and Figure 2 and 3),.
These reports provide considersble information on the presence or ebsence of
feults and the recency of activity, although some of the date are confiieting
and gquestionable. Other slte-invegtigations reports are on file st CDMG, but
they, do not indicate that trenching was employed. Additicnal reports exist
but were not filed with CDMG. Thoze reports providing particularly significant
dats on fault locations are dlascussed below. Reports indieating the existance
or absence of faults are identifled on Figures 2 end 3 and are briefly discussed
in Table 1. The CDMG file numbers (AP or C) are also identified on Figures 2

and 3 and Table 1.

Calaversas fault;#f

e — " e

G{;;orts by Terrasearch of 1977 (AP 690) and 1977-1979 (AP 4OM) locete the
main active trace of this fault as shown on Figure 3. Figuréfshows other
faults considered to be potentially active, Several trench logs . from these
reports reveal offset soil uniis along NW-trending, vertical to SW-dipping
faults. However, the active fault strands are cbscured by landsliding or
grading in some cases, Also, the zone of bedrock faults is very wide at AP
Lok (see Figure 2), WNonetheless, the buil&ing setback zones closely match

the prineipal fault features identified uth of Crow Canyon Road on Figure L.

/0
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North of Crow Canyon Road, Engeo, Inc. (1977-1979, AP 619) identified
a cémplex fault zone with offset scoll unlts in at least three trenches near
the toe of the NE-facing scarp of Herd (1978) and this writer (Figure L).
They project this fault due north, but evidence of recent faulting was not
exposed in the eamstermost trench of AP 879 and the long trench of AP 410
(Figure 3), However, logs of two trenches of AP 879 revesl anomalous con-
ditions (20il thickening, sheared rock, ccllapsed trench) that exactly
align with right-laterslly offset drainsge believed by thisg writer(Figure
tw be Lhe
h)ﬂlocation of the main active fault.

Based on a 1978 investigation, Berloger, Long & Assoclates (C-h2L;

Haltenhoff, 19798) believe they located the 1861 (7) trace of the Calaveras

fault and a possible minor branch " fault Just north of Ben Ramon—'l.'
Heltenhoff ¢ites offset soil, trunceted, beddlng, shears, gouge, slickensides,
and ealiche veins in three trenches along & "linear, saddle" as evidence of
recent feaulting. A minor east-branching fault alsc was inferred to be recently
active bhacsed on evidence in three other trenches, but the evidence for recency
end feult continulty iz not convineing. These two faults lie within a massive
landslide mapped by Herd (1978) and verified on serisl photos by Nilsen (1971)
and this writer {Figure L4). The gently dipping slip surfaces, pull-spart
features, and chacotically mixed units revesled cn the trench logs (Haltenhoff
and C-h2L) aye more suggestive of complex downhill movements rather than recent
faulting. Eveq%c, evidence of Holocene activity along the western trace is
clear. The Jinear saddle (sctually & side-hill trough) 48 not 1r"eoneistent
with deep, large-scale sliding. The earth fissure reported by Trask (186lL)
after the 1861 earthguake also is not inconsistent with the pull-apart,

structures (soil-filled fissures) exposed in the trenches, slthough the exact

i
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location of the 1861 fissure 15 uncertain. Haltenhoff (p.72) cites young
geomorphic features (several offset streams, scarp, ete.) ag evidence of
the 1861 (?) fault. Contrerily, asriml photos and topogrephic mape do

not show a systematic right-latersl offaet of drainages or a scarp. More-
over, the 1861 (?) trace was not identified where expected to the southeast
in trenches at AP 662, AP 1279 (east trench), and AP 410, However, faults
exposed in the westernmost trench of Engeoc (AP 1279) was considered to off-
set the sell two-to-three inches and may be a possible southward estension
of the Berloger, Long trace.

Terrasearch, Inc. (1977; C-423), in & prior investigation-at the Ber-
loger, Long site, coneluded that the anomalous features observed in their
trenches were cauzed by shéllow—landsliding, rather than faulting.

As mentioned above, Engeco (1977, AP 1279) identified two bedrock faults
which they considered t;:;ossible en echelon branches of the 1861 (?) fault
of Berloger, Long to the north, However, their log of trench three shows
the western fault Yo offset the soll only three inthes (down to the west).
The eastern fault reportedly offset the soil two inches (east side dowm),
although the log suggest only a 20il thickening over a bedrock depreszion st
the fault, These minor recent fosetgéould be due to minor downhill edjust-
ments along old fauits, as the Engeo faults appear to lie within; but near,

the scarp of & large, complex landslide (Herd, 1978; Wilsen, 1971; Figure. L).

Pleassntaon fault.;i

T ———
\ There is considerable doubt as to the existence of the Pleasanton fault,

as mepped by Ford (1970) and Smith (1973l,aa indicated sbove. If such a fault

exlste, trench data indicates that recent faulting is both discontinuous, ..

fr
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minor, and not systemstic in azense of offset. A similar conclusion was

drawn to the south (Hart, 1980c). Haltenhoff (1979b) believes that these
discontinuous faults, which occur on the west flank of the Dougherty Hills,
form en en echelon set of vertilcal faults with right-lateral and verticsel
(east-side up) components of slip. He attributes the faults to the Mount
Disblo piercement and proposes that they collectively be referred to as the
San Ramon Valley fault. The proposed nomenclature 1s not used in thisz study.

Trench investigetions that provide evidence for recent faulting along
the zouthwest flank of the Dougherty Hills are discussed from seouth to north,
None of the faults identified - cllearly offset younger
alluviwm,

Terragsearch (1976-1979; AP T90) reported a northwest-trending fault snd
recommended & bullding setback zone based on faulted and brecciated Pliocéne
bedrock (Drinda Formetion) observed in four or five trenches and s soil g#tep
in one trench. The continuity of the fanlt mapped (Figure 3) is guestionable
and many other bedrock faults and shears are present beyond the setback =zone,
Their geologic map (Figure 1) shows a bedded sequence of elaystone, siltstone
and ssndstone to crcsé the fault uninterrupted. They were unsble to follow
the inferred feult to the southwest in bedrock. The faults exposed show
varied dips from vertical to moder&iely to the northeast. Although Terfaw
search statea that a phote lineament extends from the northwest through the
cen@ral pert of the site and coincides with the mapped feult, no evidence‘of
a distinet tonsl lineament or récént'fault related geomorphic fesatures were
observed by this writer on serial photos (USGS, 1973; USDA, 1950) to coincide
with the mapped fault. Falnt tonal lines do cross the mepped fault diagonaelly

(Figure 4), but there is no remson to belleve they represent active faults.

13
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Burkland and Associatea (1973; C-3) mapped recently active faults,
based on widely separated trenches and interpretation of aerisl photos,
and recommended three building-setback zcnes. The two westerly zones are
plotted on Figure 3. Their easterly zone eoineides with & zone of Berloger,
Long & Associmtes (1977-1978, AP 689; discussed below). The westernmost
fault zone of Burkland is ezposed in two trenches as geveral parallel faults
of variable dip that offset alluvium and scil (NE side up}. It also iz mark-
ed by & tonal lineament, which is similar to the western trace of Ievish (1973}.
A trench of Berloger, Long failed toc reveal evidence of this fault5$:;£lluvium-
to the northwezt, but they concur with the loeation and regency of the fault
to the southeast, The central fault of Burkland only offzets bedrock and does
net disturb alluvium to the northwest. The ground-rupture potential of these
faults is considered to be "minimal to moderate" by Burkland (p. 18-19). Also,
the faults were not bhelieved to be the Plemzanton Ffsult. BRather, they were
considered be "part of a series of en echelon faults...related to the Mhunt
Diablo piercement,"

Berloger, Long {1977-78; AP 689) did additional trenching on the site
(Figure 3) and concluded that only cne main active fault existed, connecting
Burklend's emstern trace with the southern part of their weatern trace. The
other mctive traces of Burkland were considered not to "exist, in the number
end locations as previously sghown." Eight trenches cross the northern 2500-
foot segment of the main fault:;;ﬂy'tWD trenches show offset of alluvium of
undetermined age, Neone of the faulte offset the topseil unit., Many of the
faulta dip gently to moderately to the northeast and presumably have iigiip-

component, The mepped continulty and linearity of this fault segment

are gquestionable becmuse of the varisble @ldips, the presence of other bedrock

4
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faults and shears, and the distance between tremches (up to 600 feet). The
same problem exists with the short, arcuate fault 100 feet to the west,
which was crossed by eix trenches. The interpreted faults dipped 48° SW to
50° NE and only one exposure indicates offset of the soil bedrock interface
(4 finches, down to the SW)., Another trench did not identify the fault and
two trencheg showed only bedding-plaene shears.

The southern eegment of the Berloger, Long (1977-1978) fault was proje-
ected 3100 feet to the southwest (no interviewing trenches), where it was
exposed by Tour trenches {mostly short). Two of the trencﬁfﬂhaw bedrock
faulted sgainst slluvium (undetermined mge) and the faults dipped 53-59° S.

A]1 the other faults, which dip variably from L5° SW to 38° NE, are confined
to bedrock, In no case ig a soil unit offset by a fault, although a small
soillstep exists near & fault in one trench. Thelconsultant concludes that

the fault iz asctive and the features ohserved were explained by a combinaticn
of dip-=lip and strike-slip movement relating to the Mount Diablo uplift and
right-glip elong the Calaveras fault, although the sense of slip on meat faults
could not be determined. They also conclude that the mapped faults are en
echelon {i,e, discontinuens), that faulting is complex, and that flexural alip
(ghears and feults parallel to the bedding) has occurred away from the mapped
faults.

Just north of Watson Canyon, trench investigations of Berloger, Long {1979:
c=b22) 4indicate that the previously discussed fault ertends NTO°W and is & north
dipping thrust. Two trenches exposed bedrock to be thrust over soil by two to
four feet.(F;gure 58)., Two ather trencheslan trend also revesl north esst
dipping faults, but the goil 48 not clearly offset. Tendzlldes were identified

uphill from the fault.
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Twe short en echelon fault (7) zones over s mile to the northwest of
=422 were considered to be potentially active by Terrasearch (1979-1580;
AP 1100) and”building—controf zones were recommended. No distinet recent
faults are identified in trench logs, although north-Aipping slickensided
fractures were reported dm the steeply NE-dipping Orinda Fmrmatian.and in
thick, overlying soils. Ko evidence was presented to demongtrate that the
minor fractures were related to recent faults, but special building found-
ations were recommended as a precsution. Trenches in young slluvium on-
trend with and between the zones did not expose any faults. Recent active
faults were not identified to the northwest or southeazt of the AP 1100

gite {(Figure 3) in other trenches,

Sherburne Hills f&?if;fﬂ

CThis fauiEF;;& an unnamed fault to the southwest were mapped by Brabb,
et a1 (1971), as discussed above and shown on Figure 3. Harding-Tawson
Associstes (1973; AP 235) mapped two "recently active" fault zones, for which
building eetbscks were recommended. These foulte vere identified asz receaent
based on a sag pond, an coffset dreinege, unspecified topographic features
and proximity to the Sherburne Hi1lls fault of Brabb, et al. Bubseguent tren=
ching (mostly short trenches) confirmfg the presence of northweat—trending
fault zones end shears in bedrock at widely separated pointz. However, no
evidence was presented thet demonstrated recency (e.g. offset soils).

Because faulte also were identified outside the mapped zones, the fault

zones, mepped msy not be as well-defined as indicated in the report.

6. Interpretaticn of serial photographs; field obgervations.

Aerisl photographs of the U.S. Department of Agriculture {USDA,
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1939-1940; USDA 1950) and U.S. GeclogicallSurvey (1973) were carefﬁlly
interpreted stereoscopically to ildentify those geomorphic features per-
migsive or mandatory of recent faulting., Linesr toﬁal features helieved
Lo be related to faulting also were identified. Theze data are‘plotted on

Figure 4 and summarized below:

Calaveras fault. Using geomorphie features the most metive trace of
thisz fault can bL® located with ressonable éonfidence in several places slong
the west margin of San Remon Valley (Figure L). The southernmost 3000-foot
segment of the fault is defined by a lineaf 51dehill bench and other ephem-
eral festures and has been ver ified in part y trenching. This trace is
partly obecured by lendzlides., The weak tonel linesment and modified scarp
to the east may not be fault related,ﬁaa suggesated by trenching at the north-
end,

To the north, the main trace may be somewhet complex, but it is defined
by a linear zone of scarps, offset drainage, closed depression, and tonal .
lineamenrtts south of Worris Canyon Road. Trenching has ver&ified this segment
in part,:although Terresgarch (AP hOh) locates the mein trece as much asz 200
feet to the west locmlly (Figure 3). The other tonal lipeaﬁents and troughs
identifiea on Figure h apparently sare at least partly fault-related, but =
trenqhes did net indicate the presence of active faults.

Between Norris Canyou end Crow Canyon Reads, tonal linesments and veget-
aticn comtrasts in Holocene alluvium suggest the locetion of the active fault
trace. This has not heen verf&fied by trenching.

Nortﬁ of Crow-Canyon Road & short segment of the main trece is strongly
Indiceted by a very linear scarp which aligns with right-laterally deflected

dralnages, and tonal features. Trenching has partly ver 1fied the trace in
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young alluvium of probahly Holocene age.

The active trace appears Lo continue to the north-northwest through a
linear trough and = linear zone of goarps, benches, deflected and beheaded
drainages, and short tonal features in = messive landslide complex., However,
recent downhill movements obscure the precise loecaticn of the fault in mozt
pleces. The fault could not be traced with ecenfidence to the northwest in
the Las Trampas Ridge quadrangle (Hart, 1980D1).

The linear trousgh on the northeast flank of Lag Trampas Ridge appears to
be a fault zone, but significent systematic Holocene displacement (either
strike~siip or dip-slip) appears to be precluded by the lacﬁr;ecent ECAIpS O
deflected drainages (Figure 4)., Although trenching by Berloger, Long (C-h2l:
Figure 3) indicates minor recent displacements of so0il, much of this is non-
gystematic thrusting toward the northeast and pull-apart features, which best
indicate complex downhill movements., The inferred branch fault pf Eerlogar,
Long (Figure 3) cannot be identified as a recent 'fault on eerisal photographs.

The northeast~facing scarp of Herd‘(lQTB) aouth of Danville (Figure 3)
appears tc be due to the extstence of resistant strats that dip vertically
and etrike northwest., It does not extend inte the alluvwium to the northwest
or southeast, Trenches in alluvium to the northeegt did not find a fault on-
trend with the searp, The scarp's linearity is artificially enhanced by &
fence line, which is the margin of s former orchard,

The linear trough end saddle mapped by Herd (1978) nerth of Denville
(Figure 3) appears 4o be ercasionel along weak beds or an old feult zone. It

ig not appocisted with systematicsally offset drainages or scarps,
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Plesaanton fault. There is no evidence of a well-defined or through-

going fault along the ncortheaptern mergin of San Ramen Valley, as mapped by
others (Figure 2 and 3). Short linesr tonals and discontinuous geomorrphic
fentures suggest distributive faulting, probebly essociamted with tilting,
folding end overturning of Pliccene strata resulting from the Mount Disble
uplift and drag along the Calaveras fault., There ig no gystematic offset
of drainages, as might be expected with strike-glip faultlng, and no system-
atic development of southwest facing scexps, zs mlght be expected from
reverse fsaulting (northeast dip). Numerous features (tonals, lingsr draineges,
saddles) were observed on the ae??al photos that'are permissive of minor recent
faulting but most likely due to diFFereﬂt¥¢! &raof/ah. . Only & few of thesge
features are identified on Pigure b and only in the viecinity of the inferred
are Faults That
recent faults. Most are related to bedding, although scme truncate the beds.,
Such features can be mapped in other places away from mepped faults, Mostly,
they cannot be uniquely asscciated with metive faulting and the mapped faults
can only he vefﬁified loecally.

Observation of several trenches and a review of numercous trench logs
vefrify distributive'faulting and shearing, much of which is parallel ¢ the
bedding. Tt is this writers opinion thet some of the minor offsets (steps)
reported at the soil/bedrock interface are due to minor downhill movements,
some of which could result form earthqueke shsking., Elsewhere, changes iﬁ
soil thickness is the result of differential soil development over contrasting
rock units, either ﬁt depositionel or fault contacts.

Inferred faulte in San Remon Valley., Numerpus faults were inferred in

glluvium by Smith (1973), Ford (1970, Brabb, et al (19T71) =nd Dibblee (1980).

Where these features tan be vefﬁified on USDA 19391940 and 1950 photosz, they
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are mostly vague end dlscontinucus, and appear to represent recent stiream
channels, &nd deposits. One sueh drainage is mapped on Figure } and elearly
is not related to faulting. Others tonal features appear to be artificial
tpipelines, fencelines, roads, ete.) and some of the inferred faults could
not be vefﬁ&fied at all. An analysis of each individual ftrace mapped by
others seems unnecessary as all of the faults are inferred and many have been
trenched, demonstrating the absence of faults In alluvium.

Sherburne Hills fault., There is clear evidence of truncated bedding

observable on aerial photos (Figure 4) and some of the fauwlts heve been
vef?&fied by trenching (AP 235; Figure 3). However, none of the faults can
be traced very far dnd there is no evidence of systemstiec dip-slip or strike-
slip displacenment apparent in deflected drainages or scarps, A shallow
elosed depression on a north tributary of Wataon Qanyan‘does not appear to be
associated with recent faulting, although its origin iz not Immediately
apparent. It doez, however, lie aslong a feult zone., The tonel features
mapped on Figure U are common elsevhere in the adjecent hills and it 4id not
geem productive to map all of the featurea which mey be permiszsive of minér

recent faulting.

T. Selismicity.

According to Ellsworth and Marks (1980), the Calaveras fault is noorly
defined by seismicity north of the Calaveras Reservolr. It 4s quite obvious
from Figure 6 that strain is being released along the southern segment of
the feult and where it branches to the Hayward fault northwest of Calaveras
Resarvolr,

In the Diable quadranglé, moet of the Batasmicity is to the east of the

Calaveras fault, and may be interpreted in different ways, depending on the
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. Te
confidence in the epicenter locations., The zone of eplecenters twodthree km

east of the Calsveras fault may be mizlocated or the feult may dip eteeply
to the east, Alternately, this zone of epicenters may represent a north-
west projection of the inferred Plessanton fault. The first alternative
18 preferred by this writer, because focel mechanisms reportedly are
"suitably oriented for right-lateral s1ip" (Bllsworth and Marks, ». 15)
Srnificant’ '
end. the only,active right-lateral fault mappable ig the Calaveras fault
(Figure ).

Regardless of the details, strain along the Calaveras or other nearby
fault appears to be transferring to the Concord fault in & right-stepping
manner near Sen Ramon snd Danville. The epicenter pattern east of Danvillé
appears to suggest a northeast-trending fault. However, focad mechanisms
of the Danville earthquake sequence of 1970, which accounts for mueh of this

¥hu/t(Lee,eTa@1?79w
seismic "step," indicate right-zlip on a N 35° Wetrending, This earthquake seguence
was loceted five km southeast of Denviile at a depth of Ei;‘km below the
Bherburne Hills, which iz twq:%hree km eaét of the projection of the Pleas—
anton fault.

Because no evidence of a through-going right-lateral fault can be map-
ped along the inferred northwest extension of the Pleasanton famlt,
which itself is inferred npesar Dublin (Hart, 1981), the epicenters located
glong this projectionIﬂﬂgfﬁislocated to the east. Nonetheless, Ellsworth

and Marks (p. 18) speculate that the Pleasanton feult is "probably seis-

mically active.,"

8. Conclusions.

Calaveras fault. The principel sctive trace of this fault is identified

by & narrow zone of youthful geomorphic and tonal features in young alluvium

.
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in several places. Trench exposureg have ver-ified offset of recent alluvium
and soils at several points along this linear zone. It 1s concluded that the
Celaveras fault is Holocene active and moderately well-defined in most places
in the Distle quadrangle. Its northern anqjhowever, iz largely concemled by
lendaliding and an ectvie trace of the fault cannot be traced beyond the map
ares,.

The linesr features east and west of the main trace south of Crow Canyon
Road are partly due to faulting. Trench data suggests these festures are
either inactive faults or not due to feulting. The linear trough north of
Crow Canyon Road, shovm on the 1974 857 map as an 1861 (?) break, is a
guestionable active fault. Tt lles within a large, complex landslide that
no doubt is still undergeing adjustments. Although it is not ﬁossible to
prove this is not an asctive fasult, there is no geomorphic evidence to suggest

significant Holocene offset--either strike-slip or dip-slip.

Plesganton fault. There ig no evidence of s well-defined or through-

going fault along the northwest projection of this inferred fault. Numerous
discontinuous faults do exist along the western marginc&f Dougherty Hills.
However, there iz no geomorphic evidence of significant recent offsel. If

the fault is selsmically active, as suggested by Tlleworth and Marks (1980),
then gecmorphic evidence of recent strike-slip displacement should hé apparent.
In spite of this, trench exposures indicate ninor Holocene cffsét of scil and
slluvisl units along faults of varisble dip {moastly to the northesst). Some
of this offset may be due to minor downhill movement due to shaking orifﬁnd-
sliding. If mctive faulting has occurred during Holocene time, it is minor
and distributive at the surface. Only between Watzon Canyon and Coyote Creek

is there geomorphic evidence faintly suggestive of recent Taulting (Figure 4).
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This evidence only pertly coincides with the mspped recent faults based on
trenching .(C-b22, €-3 and AP 689, Figure 3).

Inferred faults in San Ramon Velley. '"The general lack of gecmorphic

features and vagueness of tonal lineaments ere suggestive of streams erosion
and channel deposits, rather than of recent feults, None of the numercus
trenches in the young elluvium verify the existence of any of the faults
inferred by Ford (1970}, Brabt, et &1 (1971), Smith (19T3) or Dibblee (1980).
Tt is eoncluded that there iz no substantisl evidence to aupport the existence
of recently setive faults in the slluvium of San Ramen valley, except possibly
along the northeastern mergin between Watson Canyon and Coyote Cieek (see
Plessanton fault above).

Sherburne Hilla fault. Although northwest-trending faults have been

mapped in bedrock along the southwest margin of the Sherburne Hille, these
faults oecupy & zone of somewhat discontinuous feults, The fact that this
fault iz mapped in different places {Figure 3 and 4) suggestz that the fault
is a ﬁoarly defined zone of faults. Other than a closed depression of unknown
origin, there ié no evidence that the feults in thias zone weré gctive during
Holocene time, This interpretation is supported by trench observaticns

{ndleating that soil units are not offset.

9. Recommendations.

Tt is recommended that the 197k Special Studies Zone be revised to
encompess those faults determined to meet the eriteria of "sufficiently active
and well-defined" (Hart, 1980a:; p. 5-0).

Cglaveras fault. Zone the main trace, as indicated on Figure 4, using the

mapped trace of Terresearch (AP LoL, Figure 3) where their fault logcation is

gignificantly different. With cne poasible exception, the branch faulis lden=-

—
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tified or inferred on Figure 3 and L do not meet the criteria for zoning.
The westerly branch fault of Berloger, Leong (AP 424 on FiguralE} should
he zoned as it spparently meete the zoning criteria, However, it iz
recognized that Holocene a2lip appears to be minor end the soil offset

may be due to landsliding rather than faulting. Theolherbranch faults should

Hot be zoned fau
Pleasanton fault. Zone the westerly branch.of Burklend {C-3 on Figure

3), which 18 similar to a fault mapped by Levish (1973), as it 1B weli-

defined and offeets alluvium of possible Holocene age, Also, zone the
which affse¥s dlfuyium and Rolocene soil.

main fault of Berloger, Long (C-422 snd AP 689, Figure 3), There is no

evidence that these faults meet the zoning criteria to the north or south

of this locality.

Sherburne Hillz fault. Do not zone thiz fault ez it iz not well-defined

and apparently has not been active during Holocene time.

10. Heport Prepared by: EARL, W, HART, March 15, 1%81

Cand W e
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file #

Teble 1 (FER - 110). Summary of unpublished fault-investigstion reﬁarts that provide cbservational
data ocn the Calaveras end other faulis in the Diablo gquadrangle and that are on file at CDMG, Ferry

Building, Sen Francisco.

Trenches referred to are plotted on Figures 2 and 3. File numbers refer

to reports filed under the Alquist-Priolo Act (AP-) and other consulting reports. {C-).

Investigation firm
{or geclogist)

Site descripticon
and locality

AP 19

AP 122

AP 148

AP 153

AP 15L

AP 171

AP 186

Burkland and Asso=
ciates

Burkland esnd Asso-
clates

Abel Soares and Asso-

clates

Burkland and Assoc-
clates

Burkland and Asso-
ciates

United So0il Engine-
ering

Burkland and Asso-
cistes

Richsard Fowland
Burklend snd Asso-
clates

Engea, Inc.

Harding-Lawson fssc-
ciates

Gonsalves property,
Ban Ramon Siding

&. Ball property, San
Ramon Siding-

Byan Industrial Court,

Ban Bamon

Weightman property,
Ban Ramon

Tracts LU10 and LET6,

Danville

Tract B4WTT

Tract 4411, San Ramon

¥agal property, San

Tract 4336, Denville

Tract 4383, Sen Ramon

Certen property, San
Bemon -

Date of
report(s)

Septenber
197h

March 197L
August 19Th

Novenber
1974
Kovenber
1974

May 1975

June 197k
June 1975

August 1975
May 1975
Jetober 1975
December

1975

October 1975

Comments

270" of trenches 10-15'
deep; no faults in alluvium or
Orinda Formation.

110" of trenches in NE-dipping
beds of Orinda Formation; nc sctive
faults reported.

600" of trenches; no feulta
reported, but set-back recommended,.

Twe short trenches across lineament
fhown on S8% map exposed unfaulted
recent alluvium.

Short trench in alluvium; no faulis
Four short trenches, two of which
eross lineaments shown con S5% map:

no feults in slluvium reported.

1250" . of trenches in young
aliuvium; no faults reported.

Two short trenches in alluvium; no
faults.

e
430"Teng, , six,eight feef - deep
trench in alluvimm; no faults.

Grading cuts in Orinds Formation;
beds dip 40-55°8; no faults.

Fight-foet deep trench in alluvium
and aoil; no faults reported.
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Table { {cont)
CDMG Investigation firm
file # {or geoclogist)
AP 235 Harding-Lawson Asszoc.
AP 300 Burkland & Assoc,
AT 310 Terrasearch, Ine.
AP 324 Applied Scil Mechanics
AP 330 Terrssearch, Inc.
AP 383 Terrasearch, Inc.
AP Loy Purcell, Rhosdes &
Apzoec.
Terrasearch, Inc.
AP 410 Erigag, Inc.

SBite description
and locallty

Denville Country Club

Tract 4819, Tanville
Alcosty & Montevideo,
San Rameh

Podva {Sub. LTEL),
Denville

San Ramon

Montevideo & Brosd-
moor, San Ramon

Bishop Ranch, San Ramon

Subdiv.
FRamon

k31, San

Bate of
report {s)

Det. 1973

Apr. & Aug,

1976

June 1976

Dec. 1973

Hov. 1976

Sept. 1976

Jul. 19763

Aug., Sept,
Oet. 197T

and Apr. &
Serpt. 1979

Jun. 1976

Comments

Humerous trenches 6-8' deep exposed steeply
dipping Orinds beds cut by many faults that
trend NW and dip steeply to moderately to NE
and SW. Two zones of faults are mapped and
these are considered potentially active based
on sag pond end other general topographic
features and seismicity. However, mo scil umit
is shown to be cut or oifset.

480" long, 7' deep sewer trench in elluw; no
faults reported.

700" long, T-10' deep trench in young aliuv;
no faults.

625" long, 10' deep trench in alluvium {mostly);
no faults,

140" trench in alluv: no faults.

660" trench, B' deep in alluv; no faults,

Extensive trenching {some shallow} by Purcell,
Rhoades, exposed numercus steeply-dipping faults
in structurally complex units. Some faults were
eonsidered to be active. Subseguent trench inves-
tigations revealed additional faults gnd slightly
reviged conclusions were reached. Aetivity of
faults and continuity between trenches is some-
what inconclusive, partly because grading bad
removed soil in some areas. Not all trenches shown
on Fig. 2. GSome reports not on file at CDMG,

1350' trench, 10' deep in alluvium; crosses trace
shown on S87 map; nc fault reported.
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TﬁﬁﬁtifﬁﬁhtJ

CDMG
file #

&P L7

AP L2

AF 500

AP 619

AP 6B2

AP 685
AP 689

AP 650

Investigation firm
{or geologist)

Ihited Soils Engine-

ering

Engeo, lnec. -

Engeo, Inc,

Engeo, Inec.

Burklend & Assoc.

Terrasearch, Inc.

Berloger, Long & Assoc.Vista San Ramon, Sub.

Terragearch

Site description
snd loecality

Aleosta and Montevideo,

San Femon

Subdiv. 4764, Danville

Subdiv. 5052, Sen BRamon

Sub. 5171 & 5526 {?;'

San Ramon

Jolden Skate; Sen Ramon

Ban Ramon Siding

5204

Date of
report {8)

Feh, Apr.
1977

Apr. 1977
Oot. 1979

Mey 1977
July 1978

Dec, 1977
Wov, 1978

May 1979

July 19Th

Aug, 1976

Dec. 1977
Jum., Aug.
| F7E

Bishop Ranch, San Ramon Oct. 1577

Comments

150" trench in alluvium scross concealed trace
shown on S52 map; no fault found,

Three trenches identified on map; no fault found,
but logs missing from reports,

Several short trenches and sewer lines logged in
glluv} no feults mapped, but fault assumed besed
on data of others.

Seversl trenches 3 or 4 of which exposed active
trace of Calaveras fault close to lineament on
98% map; bedrock feult with soil step above at
bresk in slope. :

Steeply dipping beds and elay-rilled joints exposed
in W part of trench; scil not offget ;' no fault
reported.

o 4renches in young alluvium; no faults.

SQeversl trenches reportedly exposed a NE-dipping
reverse fault. which was considered to be active
(older (?) alluvium offsetin owe trench). Other
faults found with variable strikes and dips
(mostly ¥W}, but little evidence for offset

of overlying topsoil was shown. Consultant dis-
sgrees with Burklend & A&ssoc. rept (C-3) as to
number and locations of faults, Wo picture of
significant or systematic recent faulting is
revealed by these trench logs.

Main active trace of Celaveras fault exposed in
several trenches; steeply dipping fault offsets
soil locally; partly obscured by landsliding and
soil ecreep, but coincides with mapped frace on
387 mep [Fig. 2).
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Tabie | {comt))

CIMG
file #

&P T15

AP T39

AP Thg

AP TIO

AP 8L43

AP 8Ls5

AP 85k

AP 859

AP 875

AP 876

Investigation firm
{or geeloglist})

Kleinfelder & Assoc.
Applied Scil Mechsnies
(Burkland & Assocc.)

Harding-Lawson Assoc,

Terrasearch, Inec.

Frank Stgjer

Engeo, Inc.

Engec, Inc.

United Scils Engine-
ering

Kaldveer & Assoc.

Kaldveer & Assog,

Site description
and locality

Panville

Tanville
San Ramon Valley Center

Alecosta & Montevideo,
Sen Famon

Meosta and Horris Cym
Rd, Sen Ramen

Danville

Danville

San ERamon

San Ramomn .

Sefeway Store, San
Ramon

Date of

report (=)
Feb., 1578
Jul. 1973
Dec. 1977
Feb, 1978
My 1976

May, Jul,

1978
Dec, 1979

Oct. 1978

Jan., 1978

Dec. 1976

Sep. 1975,
Aug, Fov.

1978

Wov, 1978

Jui. 1978

Comments

% short trenches in alluvium; no faults.

Extensive trénching in alluvium; no faults
reported.

3 short trenchés slluvium; no faults reported.

Extensive trenching of Orinda Fm, in hills
exposed variably dipping beds and some fault.

evidence, Little if sny evidence of recency is
Aocumented, although a setback zone was recomm-

ended. Many faults snd shears are identified
outaide the sethack zone. 3 trenches across
lineament shown on S8Z map (et base of hills)} did
not reveel recent faulting, although trench logs
suggest extensive fanlting cof Orinds Fm., but not
of overlying slluvium and soil,

Short trench in elluvium; no feults.

Shert treneh in alluvium; schematic log; no faulis.

alg! trench in bedrock snd soils; no recent fault
reported, but part of trench vy shallow.

Sewer trench across linesment shown onu 837 map
logged; no faults in glluvivm. Linssment may
mark trend of pipeline.

Shallow trenches across two traces shown on 357
map; no faults in alluvium.

3501 trench in alluvium; no faults.
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Tavle f(cont)

CDMG
file #

AP BTT
AP 879

AP 1100

AP 1101

4P 1110

4P 1112

AP 1113

AP 126k

AP 12790

Investigation firm
{or geclogist)

Bay Soils, Inec.

Engeo, Inc,

Terrasearch, Inc.

Bay Beils, Inc.

Engec, Inc.

Kaldveer & Assoc.

KEeldveer & Assoo.

Herding-Lawson Assce.

Engeo

Site description
end locality

San ERamon

San Ramon

Crow Canyon & E1 Cap-
iten, San Ramon Siding

Danville

San Remon

Ban ERamon

Danville Medicsl Com-—
plex

Bishop Ranch, San Ramon

Fdwards property, San
Ramon

Late of
report (s)
Dec. 1578

May 1978

Mar, Aug.
Sept. 1970

Feb. 1379

Jun,. Dec.

1979

Qet. 1979

Dec, 1979

Sept & Dec.
1979

Jan & May
1980

Jan & Feb.
Oet. 1280

Comments

900" of trenching in s2lluvium; no faults reported.

Extensive trenching, mostly in alluvium. Weak
evidence of faulting found close Lo trace shown
on B35Z map, but soil was judged not to be offset.
Inconclusive.

Extensive trenching in bedrock [Orinda Fmf} and
alluvium/colluvium. Bedrock dips steeply HE and
is pervasively sheared, overlying soils and
alluv/cclluv are not offset, although setback
zohnes recommended.,

2 short trenches in alluvium; no faunlte.
180'-1lcng trenches in alluvium; no faults.
550~1ong trench in alluvium, 9' deep no faults
found. Shorter trench to N from previous study
(no log; mo fault).

290! trench in alluvium; ne faults.

Extensive trenching, seismic refraction end magnetic

profiling; no faults found in young elluvium.

550! of deep trenches in bedreock and landslide
deposits. Wo fault reported across trend of fanlt
shown on 837 map. However, 2 faults with minor
offset of soil/rock interface identified to west.
Fault lies near scarp of landslide of Herd {1978)
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FEL §fa

Table i feont.)

CDMG Investigation firm
Pile # {or geclogist)

AP 1280 Micheel Hayes {P.G.-
& E)

Site description Date of
and locality report {s)
P G & E SBan Hamon Jan, 1981
Biding

Comments

and recent offset may be caused by minor down-
slope movement.,

desg
2224 12' trench in alluvium; no faults reported.
Alsc no faults reported in Kaldveer trench {for
Aerctest} 250' to § (report not on file with
CDMG) .



FEL o

Table | {cont .}

CDMG
File #

C- b1l

- h18

o-h21

C- 422

0= L23

Inveatigation firm
{or geciogist)}

Burkland snd Assoc.

Terrasearch, Inc,

-Merrill & Seeley, Inc.

Earth Systems Consul-
tants

Berloger, Long & Assoc.

Terrasearch, Inc.

Site descripticn
and locelity

Wington Valley aite,
Sen Ramon

Brollinger Canyon Elem—
entary School, San
Ramncn -

Crow Canyon Commons,
San Ramon

Davidson property, San
Ramon Siding

Church of Mazerene,
A eosta Blvd,

Peters Ranch

Date of
report (=)

Fov. 1973

May 1979

Mar, 1980

Qet. 1979

How, 1970

Aog. 1977

Commente

4200 of trenches 10' deep, extensive seismie
refraction and magnetic profiling., Humercus
faults in bedrock, some with possible minor

of fset of Holocene alluvium snd soil/eclluvium.
No systematic gense of offset and faults heve
variable attitudes, Faults mapped ere of quest-
ioneble continuity and receny. Faults not
traceable to OW in alluvium, Dats supercedes
Levish {p. c., 19T73) used to compile SSZ map.

Selamic refraction profiles indiembtes faulting
at west end of property btut not elsewhere, Map
shows locations of trenches and Calaveras fault
baged on other investigations of Terrasearch.

180Q' of trenching, 10-14' deep In Holocene and
latest Pleist., alluvium; no faults reported.

6-10" deep trenches expcse NE dipping, internally
deformed beds of Orinds Fm. overlepped by alluv-

ium/eolluvium, Neo faults reported, Some evidence

of soil and rock creep. -

Thrust feult {W T70° W, LS W dip) reported in L
trenches; alsc small landslides to NE fuphill)
snd stratally dQirupted, folded beds to SW. Seil
offset in 2 branches, and striatlons indicate
recent dip-slip movement, but pervaslive deformation
R . eueen )
and turied redbeds may suggest pervasive recent,
movement {massive sliding?). JFust S of Watson
Creek a NT8° W, S5°H-dipping, recent thrust-ghear
was mapped by Burkland & Assoc. in trench T-3 {see
c-3).

i trenches to 200' long expose soil and Tertiary



FERZ 1@

CIMG Investigation firm

file # {or geclogist)

C- L2k Berloger, Long &
LAgsoe,

Bite description
and locality

Peters Ranch

Date of
report (g}

Sept. 1978

Comuents

bedrock wnits; no faults reported and 1861(7%)
trace shown on S87 map consldered not to exist.
However, open cracks in bedrock and chenges in
s0il thickness exist and may suggest recent
moven=nt, Some landslides mapped. Also =zee
¢-L2L for slternate interpretations.

11 short trenches(carefully lcgged]reveal highly
deformed and jumbled bedrock units with numerous
clay filled shears (vertical to subhorizontal).
ﬁgged on-gisturbance of socil, 2 active faults, ,
“*ina §."Ere 1dentified, as well as landsiide units
snd slip plenes, Fault B is questioneble and

A could be interpreted alternately ss complex,

late Quaternsry sliding (which is identified locsllj
Fault A coincides with 1861 {7} trace shown on

S8Z map. Iocel overthrusting on soil-filled
fractures suggest complex down-hill movements.



